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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
designing an integrated circuit, using an idle mode 
vector. 

SOLUTION: This method comprises providing of a • 
general list of transistors 27, 28, 29, 31, 32, 33, 34, 
and 36 of an integrated circuit 20. The transistors of 
the integrated circuit 20 have initial threshold voltage.- 
The integrated circuit 20 is put in idle operation 
mode, by applying idle mode vector to inputs 21, 22, 
23, and 24 of the integrated circuit 20. The threshold 
voltages of the transistors 27, 28, 29, 31, 32, 33, 34, 
and 36 of the integrated circuit 20, which being in 'ofF 
operation mode, block current path to a ground 
electric potential are set to a threshold voltage higher 
than the initial threshold voltage. The threshold 
voltages of remaining transistors 27, 28, 29, 31, 32, 33, 
34, and 36 of the integrated circuit 20 are set to a 
threshold voltage smaller than the initial threshold 
voltage. 
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M'ftjjm (i o) ffcot : mm^rn (20 toa^o 

F7>^? (2 7, 2 8, 29, 3 1, 3 2, 3 3, 

34, 3 6) ro&y x b*#x5SPg (i i) i&.fcu 5 

T-Y K/t- • K • h/KC9£oT, wltm$<.<?> h 7 
EE£«FjE1-5&|5gr (l 4) ; 

#m i: -r ^ => > t- ^ - * mn*m 0 
im*m2] (20) »c*5v^-ce«ss*j±v 

Jitimzi£SrK^-r^*-iS-efcoT : T-i* KA- • K • 
^ h^tr«IALT. B9!B*«IhJK (2 0) fc**>K 
*-r»ff*- Vlc-TSARI ; *3J;TJ«f5fEr-C Ka- 
K • *<9 WMdSfoT, mflS*aiHl!S (2 0) 
h7>-^^ (27, 28, 29, 3 1, 3 2, 3 3, 

34, 3 6) (Dmuw&.%i£jETzmm ciotM 
( i o) -?*>o-c, r-r hvw • ^e— kspu 

Wl^<-? h/HJlftoT, Ig&CO h?^** (27, 2 

8, 2 9, 3 1, 3 2, 3 3, 3 4, 3 6) 

1 h?>S?**©H«*EE*W*f *«» (14) tcj; 

[^w^s*&£K9U 

[000 1] 
[0 0 0 2] 

issh#3&«!eik (I o stf*^-efc^ 0 ^«A?H* 

IS, -jRlC2o©^, "T^^felbWffi^ (dynamic pow. 
er) tnftntl (static power) bft&o Sb^Jll^ 

tlS, ^^.^f-^^ IT-J&WIC h 7 ^ 

^^5t^ori-cfo5o. t is, aiftftsjmfls 

(quiescent leakage current) (C ± o "tfgjt &tl%>MM 
[0003] IT, 

IS, tt»mBE<ozajfcOBB*-C*>*. &oT, ^Jt;^smEE£ 



*6«EEa*iE-3< IdotvT, H«TStil««(sub-thresho 
Id leakage current) IS, »«)«A^I6KW*Cfijljl$iX 

[0 0 0 4] 
[0 0 0 5] 

[UttM] *3RWMU ^Sr^fjtmJBEruir^ (multiple 
threshold voltage process) £rf»J£I LT\ 

OBiffi«JE (Vt) IS. h7>^^^>^~ytyU 

IS, *t!2 0 OmV— 4 0 OmVO^fficoSiemJE^^r 
U KVTh^Vv^^^lS. ^41 0mV-8 0 OmV 

> i>x ? *5 J: O'ig Vt h 7 > * comtmffi Of&ffl 
IS, t K>i&<XhtbZ>i<^£VM<Xh£\,\ MtLlis 

^^IS. 2 0 0 m V - 3 0 0 m V 0«i©BltttEt 
^TL, ^V T h^V^^^IS, I5J31 OmV— 6 0 0m 

[0 0 0 6) fiVT^h^^^^l^ J:9/h$v^^— 

^^^^--r^ESis, 2oois, -r**>*>. i) y~ 

2) iSVTh^^^^iSffiv^fa 
[0007] -*tc«aiaBtt. r^^^^Kf^-K 

^ j OV^-fn3ft*i:ft*. ^T^T-^^Kf^-KIS, ^ 
hv<^^fclST-r K/Uift^- t>V^c K 
/U- • ^e— h*ffl%ks<? h/W(idle mode stimulus vectors) 
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hvu • ^e— K • h/utt. *ttlEl^Srr-r KA*fl* 
[0 0 0 8] Hitt:, ^S^flemEE^u-fe^^ftlffiu 

ISA (threshold adjust implant) ^ £ 

T4*Jl> (gg) SK(critical path) iC*5*t5 h 9 > 

ttu te:E£*ifc>f ^T/^hfcStf Sot, 

<h fc iS^ttma h =7 >i?x 9 1 &mmmj£ h ? > 9 

[0 0 0 9] Hio*fttt, yi-A* • 17—^ ^-r— 
[0010] — Lt, El 2 5 * 

%2 0J*. 1, 2 2, 2 3, 2 4*5±t/ffi 

ANDy-b2 0ll 4oOpft^« h7>^^ 
2 7, 2 8, 2 9, 3 1 U "ttl^tMO h7^^ 

-r£o F7>y^^ 2 7, 2 8, 2 9, 3 1^y-^l 

fctt»f^«{a^y-^S:gtt4-<<Jfe#Stt5. F7> 
^7^2 7, 2 8, 2 9, 3 1 © KK>tIttSVMC 
ttJftjcJt* NAND^- h 2 0 tOffl^ 2 6 *Mt5 0 

[0011] £ bt-x NAND^ — h 2 01*. 40<£>n 
^•^^/U- f7^^ 3 2, 3 3, 3 4, 3 6&W 

u> *ti^ti<o f7>^^i^-b 1^ t . y-*m 

— F7^^^ 2 7, 28, 29, 3 !OK 



gl*. Y7^i/*9 3 3<oy-*tt«fc««ESix4p h 
y>-y^9 3 3 CD KKytSW, b7>y^^3 4 0 

«hu h?y^? 3 eoy-xwcftHSiis, H 

[0 0 12] h7y^^2 7, 3 2<D>f- Ml#iifc. 
iUn, AA2 ie^t5o h7>^^28, 3 
3 0y-H4*iitCft«S3Fn. 2 2 £7fM-r£o ^ 
^{C. h7yy^^29, 3 4 0^ f -M4*il*cSa«S 

*u h7y^^3i, 3 6 oy- 

*K ^tl-ettA^2 3, 2 4^f6 0 A^J2 1, 2 
2, 2 3, 2 41*. A^m-^-S I G 1, S I G 2 , SI 
G3, S I GA&^tlffftgiliZo 
[0013] NANDy — h 2 0 TiifONAND^ — h 

[0 0 14] RtfEBl&IMSLT* giitfNANDy- 
b2 0^<^O«aiHlK^^ftt'6^^^^X^y P l 1 
-CHt. Mffi®&(D h7>-i/x9<Ol&Vx h (netlist)S: 

Z>o WlTIi, NANDy~h2 0^tWh7>^ 

|DfflHtttE5 0 0mVSrtt5. 
[0 0 15] 2(C*5^T. tSfhE^T-f 

• K • SSaislK<OA*^BIiD 
ZilZo mZ-li, NANDy-h2 0(DKfffflO7>f.K 
• ^e— K • (SlGl=»i Foj , S 

1 g 2 =t&m r 0 j , s 1 g 3 r 0 j , sig4 

=8feS fOj ) -Cfc^. f^t>^>. NAND^- h 2 0 
SrT>T K/U- ^— KKli-Sfcft^tt, A^2l, 22, 

2 3, 2 4 ISMS TOj OAAftt*SttS, NAND 

b 2 ocd h7>y^^^ii^ niv'^ai/"- ^ 

^iWlt^^^-^ay^^ NAND^- h 2 

. Ktptf) h7>i/*9<DV!;m$:%:7Fi-Z>o 

[0 0 16] ^X7^1 3fC*5V>-C. 74 VA-WlVE* — 

K^JC r^-^j -C*>9, a>o«Jfc«ffi^<D««fiKSrB& 

5*«lHl^CO h7>^^ ^Rglj $ 

NAND/- b 2 0(O Y7>*s*9 3 6^StSiJ$iX 
^>o hv>iS*9 3 6r±, 7^^*^- K^tC r^- 

[00 1 7] xf^Ult *«IslBoh?>^^ 

if. ^r-y^l 3lc*5V^-C«9JSftfch9>^*. "f 
T-Y K/W^e-KfUC r^-7j -CS>9 % ?5>o^ 
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<toT. BMI[«EE*«9J9^TfciL*. m 2 <Di|«[H]B<D 
WW NAND^-f2 0Ob7>'^^3 6OH« 
«BEtt. #b7 5 OmV^WHifl[«ffitcK*$iX, b7> 
^n 7, 28, 29, 31, 32, 33, 3 4 (Dm 
«WEW\ &J3 5 OmV^ffiHttlECHSStlSc t" 
ftfr^. h 9 ^36 <DMl&mj£n. 5 0 0mV(D 

«OfflBI««BEa>fe 7 5 OxnV(DflSBa«miEtCtf jEStt 
-5c ElfiS^, h7>^^2 7, 2 8, 2 9, 3 1. 3 
2, 3 3, 3 4 1*. 5 0 0mVOWttffi^b3 5 
OmVCO(SH«flff^jE$tt^o NAND 
h 2 0Oe»iiffij&M£TU NANDy-f20(D 

[0 0 18] ^"ry^fX 6f£*$^-t\ *ttl§]?§0 

[0 0 19] ^-r^^l 7K*5^-C. *ttEIKoay5£* 
<fct/«;**{*fc]*«£ft3 c **5. *^3>7\1 6*5j:tf 

[0 0 2 0] B3I4, *«H0H»Hfc«oTRtt-« 

B2 0iHtti:, iWsoit Vdd=i. 

*KH-et>J:V\ Dl7y^7 > 7D^7 P 5 2l^ DA* 
CTfifSIG A^Sft> ^oy^AAlCT»»CL 
K«rSl-t« 0 /-K5 3{^;^7y77 B 7n^y5 2 
(OQHB*!^ ft^*SteSIG A 
— * 5 9 £ LTlM^-rS h7^^5 4, 5 6 
f{C^$tt5c h7^^5 8, 6 0, 6 2, 6 4 
Offi^fcHm. it-^&US I G A*5J:T/S I G B 
£Stt£NANDy— f6 1 tLTWlft-rZo /— K6 
5(^5NANDy-> 6 l^fflAlt ^n^>7{f# 
CLK{CJS«ttOUTll:Se (SKA • B) £r^n 
S^LTffl^U 75 ^^7ns/7 P 6 6 £>D A^lcRJJD 
"T^> 0 7 5 77^70^^5 2^0^^ y-K 

7 Itc-C«*SIES IGA^6f:W>^-^7 



SiXSo DS7P7/7U77 ( 7 2lt ^y^ffC 
LKi:^Ut^W<-^ 7 3^e>Oft#R«iS I G 
A£OUT 2(C^u y^i"5c 
[0 0 2 1] MfrmK5 0<oh?>i?x9(O*:ti?ti 

[0 0 2 2] H3«c*-r«a0K5O(DlHlBKW-^)±5 
*HBRH"Ctt\ »tf£*tr-K***IRfc:U L^t>» 

3 0 «««EE«:Vdd=i. 0#^H:»« 

win ^D7^ffc»it, aatsti 

J:D&w T ^nh7^^l^ 

«t 9i65i(c^>r mm\B\&v>? v t^x^ 

[0023] ^ ^>^aBo-o*^fi*n£Ji±o 

*«rm*-rsd« J: 9*iS^^-Y Virj* 
/wgKrtOKVTh7V^^i:, »M«Aoffiirtt/> 

*ttlBlB«:, ^fleWft«*«»»c#UT*/MB©iJ 

[0 0 2 4] H4H:, *38^.0»J(D|I^J(ca£oT«tt 
EBKWffl^H««EEfea«i-**tt«r^7n--H8 

0-Cfo^o PI^T7 7 B 8 l{r^V^T, *aiE] 

B5 0 (03) : *^o«afHB«:RIH-*fc», *»Ih1 
B<Df7V^^OJ^y>^ h***.b*t*. E13cO'A.tS 
@B5 0£Kff-T5*Wc:e£oT, *«IeIB 5 0^-T-< 

[0 0 2 5] ^77/8 2{C^5V>T. R|fffl07>f K/U 
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K*^* h/Hi, (SIG A=fS^roj t S 
I G B=SI r 0J ) -Cfc£ 0 
[0 0 2 6] x^y78 3tc23V>T, 7>{ K^Kl^- 

It, h7>^^ 5 6, 6 2, 7 0a*ttSJ£ix5. h 
7>^^ 5 6, 6 2, 7 0tt> r>f K/W • KftC 

[0 0 2 7] ^fy^8 4ft, *®IhISS 5 0 O h '9 >^ 

^ • ^e- K**c r^^j -Cfo9. 75^o^jfe«{4^co 

«:BMI«EE^»9a-C?>*t*. Will 
@B5 Otf) h 5 6, 6 2, 7 0CM7 5 0 

5 8, 6 0, 6 4, 6 8 3 5 OmV^fiSSISEE 

[0 0 2 8] ^v-yy^S 6(Ci3V>T, ^ft«[e]3& 5 0 rt<D 

Wtll f7>^^ 5 4, 56, 58, 60, 6 4 1* 
XlYylsV^Z 6 2M:^yT-<*;vgBi: LTI1S'J£ 
[0 0 2 9] ^^y^8 7lC*5V^T. .S5M««EE4r#-*- 

[0 0 3 0] ^y-fZ 8lt ^^^^8 7lC*5V^T® 

«£Ett. (SBMtmEEC»*Sns. h7>^^56ic 

y^i^iSffttifSDU tUl: <fc 9 AfSEB 5 0 
<094 $>?\im&&W'rZ>o hy>iS*? 6 2, 7 0 



[00 3 1] ^x^^8 9«C*dV^T. ASIhIKS 0©h 

[0 0 3 2] ltc^v^r. *a@K5 ocogy 

fl^5*-**i»fcrc ft**, ^^y^ 

8 9^J:t;9 1(t *«lnjB<D;* fc'- K*5«fct/fflft«ifc 
* £ b \c 5 # Offift O * y zf-Q h £ r t K 

e**4xfcv\ sticjs'j^^g^-era, *7-y7s 
^^^»»^*wfttt«rt-cfcntf. est 

[00 3 3] 8 0 y 7 P ^CoV^r*aIE]K 5 0 

Sr-«Hitttt«L^ C*tra*55WSr»JIB-t6t>0 

[00 3 4] El5?r#S^L-C. ^f7^8 6 (E)4) . 

««Ih1B5 0 (El 3) <D*VT4#A4BXi: 

*To Ai*W«ctt. 7D-H1 0 Oti^T 1 ^^! 0 1 4:^ 
C:-e*f ^ n y^fif C LK©BffJS8ftlC, M 
10. 0MH2<O^d5f^^K«^fiJ9aTb*t 

^ >?fflffi (timing constraints) ^KK^itft. — 

^S^fMW-era. 7 5^70^52* 

0t/# (n s) HtJicy- K6 5(C^fi- 

K^n 5/ ?m-%<D3LhT 9xj;^5. 0^/1^ (n 
s) 8S(cy - K7 1 fcSf<f1-£ e 

[0035] ^x^^i o 4tc*5v^r. mm\Ei&<omi 

$ix5c #J;ite\ ^WW5 9, NAND^- h 6 1 
*5J:tM 7 3«r^tfeg»«3Sl<0*lx^*L^l 

0. 0ns^lt^xbix5<i:, y-K53i:65^^ 
m<oe»»ffi<BSira2 0. Onst/^, /-K53£ 
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7 1 b<Dffl(DBmm&te 1 0. 0ns£ft*o y 9 
7n^5 2, 6 6, 7 2 Lfcfflitt* -tft^ft 1 
0. Onsi LT^&axSo 

[0 0 3 6] \ 0 6IC*5V*T* ^MlsIK*^ 

e»»3B*^- K6 5«c»«-r5«»<0^-f S ^fMtt 
&±H6ifrft\ y-K53i65i oiB*»tt**^ !J t 1 

>f LTflfc»JS*l5. ?ny^«fCLK»3 0. 

On B*HCiCfe±0 3i^^*r#-*-«»fr. BtSIG 
Ali7!)5/y7n^y5 2, *f >v<— # 5 9*3«fcT/NA 
ND^-h6 1 (3 0. OnsOiSB 

3 0 n sftlCtCS^ny^fitCLKOft^ 
Stt>±93t^i?J:9 5. On stu^/-K6 5(C»{S-C 
#/jrVMDT* % K5 3 i: 6 5 t^IHOSKH:^ y-T'-r 
*^-C*>6. S — K5 3 i 6 5 t<om-?ffife<09<<( S> 

So 

[0037] o 8{c^v^r, l»inig«&*-?-<0 

e*»«03Bi36*y — K7 1 tcmm-rzm^n?^ * 

fflffiftftW, /-K53i71 fc0>IB<Bfttttt#* 5 
^;M^LT«9J£ft*. «»SIG Ate. 

7°7n yzf5 2 *5 >v<— 9 7 3 (2 0. 0 n s <7) 

«:*L-ce*U 3 0. OnsSI-SiftS^ 

5. 0 n s Huf£/- K7 1 CflfU **WCJ: 9 5 
>^»J» AIM, il#P<£>5. Ons^-^ 



[0 0 3 8] 0Lh, *«0KfeKtfi-**»^a«$*v 

[B2] *^P^tClJ:oT^at$nfcNAND^-h^ffi 
[13] **WJcJ:oT*Si*ftfc^*A4«IH*0 



[04] *»WO«f2**«tcJ:6«||iaB*Bntti-S 
[05] *«H*lc*lt*^ 5^-f*A«K*«giJ't-« 

2 0 ^^A^MWBB (NAND^ — h) 
2 2, 2 3, 2 4 A* 



2 1, 

2 6 ffl* 

2 7, 2 8, 2 9, 3 1 

3 2, 33, 34, 36 

5 o 7*vtn\^mm& 

5 2, 6 6, 7 2 7 5 y^7B^ 

53,65,71 y — K 

5 4, 5 6, 5 8, 6.0, 6 2, 64, 6 8, 70 'h 
5 9, 7 3 



6 1 NAND^- h 



12] 
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